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Introduction: 


The predatory cone snails are neogastropod molluscs of the genus Conus. The 
Genus Conus includes more than 500 species. These cone snails are venomous which 
inject venom to paralyse and capture prey. The major constituent of the venom is a 
complex mixture of peptides called ‘conus peptides’ or ‘conopeptides’, which are rich in 
disulphide bonds. The venom of each conus species contains about 100 different 
conopeptides with little overlap between the species. Each peptide is selectively targeted 
to specific voltage and ligand gated ion channels and G protein linked receptors. The 
conus peptides are grouped into several super families with members sharing both a 
highly conserved signal sequence in their precursors and a characteristic arrangement of 
cysteine residues in their mature peptides. 

Members of one super family have had a disulphide framework that is distinct 
from those of other superfamilies. Presently peptides from 4 super families A, M, O, E 
have been reported. Many of the conus peptides are post translationally modified which 
include bromination of tryptophan, C terminal amidation, isomerisation of L to D amino 
acid, hydroxylation of proline, y carboxylation of glutamyl residues, sulfation of tyrosine 
residues, glycosylation of serine and threonine residues. Several peptides of these cone 
snails have become important pharmacological tools for neuropharmacological scientists 
were originally isolated on the basis of behavioural symtomatologies in animal models. 
There are examples of peptides such as sleeper peptides, (conantokins), shaker peptides 
(to conotoxin) which have been characterized and named on the basis of behavioural 
symtomatology. 

The past 6 months I am trying to study the molecular phylogeny of Indian cone 
snails. Molecular phylogeny of Indian cone snails is being carried out by collaboration 
with Dr. Uma Ramakrishnan, NCBS. 

Materials and Methods: 

Cone snails were collected from South and west coast of India especially from 
Tuticorin, Rameshwaram, Mandapam, and Porto-Novo coastal waters. The collected 





cone snails were identified by using standard identification keys (Ref. Manual of the 
living Conidae volume 1. Indopacific by D. Rockel, W. Korn & A. Kohn). 

Molecular Phytogeny of Conus 

Background information: 

Molecular phylogeny is the use of the structure of molecules to gain information 
on an organism's evolutionary relationships. The result of a molecular phylogenetic 
analysis is expressed in a so-called phylogenetic tree. Among the 500 species ot the 
gastropod Conus , many have specializeddiets, preying on particular taxa such as 
polychaetes, molluscs,hemichordates or fishes (Kohn 1959, Rcichelt & Kohn 1985). 
Conus uses a venom that contains a cocktail of ncurotoxic peptides, termed conotoxins, 
to stun prey by blocking muscle and neuronal ion channels and receptors (Endean & 
Rudkin 1965; Olivera et al 1991), and rapid immobilization of prey is essential to 
successful capture. Previous analyses of conotoxin gene-family evolution have shown 
that conotoxin loci have evolved adaptively in molluscivorous and vermivorous Conus 
species (Duda & Palumbi 2000) and that the expression of different gene combinations 
fine-tunes venom composition among related species (Duda & Palumbi 2000). Such 
patterns suggest that selection operates to develop and maintain a venom that is most 
effective against particular prey. 

In this present study, we have collected the conus samples from different coasts 
such as , Tamil Nadu, Kerala, Maharastra etc.., and preserved in 100% alcohol for 
further isolation and analysis of DNA. Even though more than 75 species of cone snails 
present in Indian coast the molecular phylogeny of cone snails not yet studied by any 
group. So this present investigation has been carried out to analyse the evolution (feeding 
habits), species variation in Indian cone snails. 

Materials and Methods: 

Conus samples were collected from different sites of Indian coast. They were 
preserved in 100% alcohol. DNA was extracted from the tissue by using Qiagen DNeasy 
Tissue Kit (Cat. No.69504). Mitochondrial Cytochrome Oxidase B gene was amplified 
by polymerase chain reaction (PCR) using the primers COI (Folmer et al 1994), 16s 
rRNA ( Espiritu et al 2001) and Calmodulin ( Duda and Paulumbi 1999). PCR reactions 


were performed using standard buffer conditions, 2.5 mmMgCI2, and 30 cycles of the 
following steps: 94°Cfor 20s, 51°C for 25s, and 72°C for 50sec, preceded by 5 min of 
initial denaturing, and followed by 10 min of final extension. PCR products were purified 
using Shrimp Alkaline Phosphatase and Exonuclease I Treatment (Werle et al., 1994) and 
cycle sequenced from both ends using AB1- Big Dye Terminator kits; the resulting 
sequences were analysed in AB1 3100x1 automated sequencer. 

Cloning of Conus DNA for sequencing: 

DNA is cloned into E.coli by using TOPO cloning kit TOPO TA Cloning® Kit (K4500- 
40) and then the transformed colonies picked up for colony PCR. After that the PCR 
product is purified by gel elution (Qiagen gel elution kit cat no; 28704). Then sequence 
by using, 

M13F (-20) GTAAAACGACGGCCAGT 
M13R GCGGATAACAATTTCACACAGG 
Results: 

We have completed the DNA sequence of at least 30 species of cone snail species (both 
COI, 16s rRNA). The sequence of conus COi and 16s rRNA and the phylogenetic tree 
has given. 

NCBS marine station at Mandapam: 

We have set up NCBS marine station at Mandapam to maintain the live cone snails and 
study the feeding behavior of Indian cone snails. 

The photos are give in the slides. 
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Calculating tree probabilities 

Credible sets of trees (16002 trees sampled) 
50 % credible set contains 8002 trees 
90 % credible set contains 14402 trees 
95 % credible set contains 15202 trees 
99 % credible set contains 158^2 trees 

MrBayes > 






Phylogenetic tree of Indian cone snails (COI gene) 
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Distribution of cone snails 
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Conus zeylanicus feeding worm 



NCBS Marine Station - shore lab Front View 
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Inner view - Tanks to maintain live cone snails 















